mules imported from Egypt, Syria, &c., into Madagascar. To prevent this trouble they had to import fodder and grain from the countries from which the animals were obtained or reared.
Sheep and cattle frequently developed an enzootic form of osteomalacia when living in the open and grazing on living grass and other plants. It was seen more in the sunny or during dry months of the year, and again, in certain years and not in others. It had been observed in every continent and in various insular countries. It had also been observed in sheep and cattle in Great Britain grazed on the luxuriant pasture of reclaimed moorland. Before the moorland was reclaimed the animals grazed on the sparse herbage did not develop the disease. Chemical analysis of the soil and plants ruled out the lack of lime theory. The incidence of disease could not very well be put down to lack of vitamins in the living plants.
If hereditary predisposition in certain breeds was admitted, heredity must therefore be included as a factor in its incidence. There was a hereditary imperfect osteogenesis which had been persisting for over 2,000 years in such Oriental breeds as the Pekingese and Japanese spaniels, their crosses and their descendants. In a very great number of instances the fontanelles remained open, and in some instances the bony covering of the upper part of the cranium was either absent or else translucent and very thin. There was no development or very slight development of the sagittal crest. The teeth were always fewer in number and irregularly placed in the dental arcade. The alveoli were imperfectly developed and the teeth seemed embedded in cartilage. The orbital fossa was so shallow that the eyeball could not be retracted. The cornea was predisposed to degenerative changes. This took place even when these breeds were being fed on a diet similar to that of the more robust or recent breeds.
Exercise or work had a very beneficial influence on nutrition. Horses worked moderately and regularly thrived much better and maintained a superior condition than when worked irregularly or kept in idleness on a superabundance of highly nutritious food. Bone disease, so frequent in horses, was mostly due to overwork or repeated fatigue. Hereditary predisposition also played a very great part in its incidence. But there was no doubt forcing young Shire horses for size and exhibition purposes without giving them a corresponding amount of exercise or work predisposed them to develop a very porous or brittle condition of bone and increased their liability to bone disease should they be put to hard work later on in life. As a rule farm horses were put to work on the land at two years old and they were kept to it until they were four, five, or six years old, when most of them went to work in towns. Such horses were less liable to develop bony troubles than their more luxuriously maintained fellows. There was not the least doubt that exercise or work within moderate limits was beneficial to muscular and bony development in young animals: it aided in general nutrition.
Colonel R. MCCARRISON said there was a general impression that the polyneuritis which was produced by feeding pigeons on polished rice was the same condition as beri-beri. In his opinion this was not the case, for beri-beri in man was characterized by cardiac enlargement, which was as important as the polyneuritic symptoms: whereas in polyneuritis columbarum there was atrophy of the heart. He had recently seen in his laboratory a number of cases of a beri-beri-like condition in pigeons and in these also there was enlargement of the heart with degenerative changes in its musculature. In both pigeons and man beri-beri was associated with insufficiency of vitamin B rather than with complete want of this factor. While insufficiency of this vitamin was at the basis of true beri-beri, he considered that some other factor was responsible for the heart condition.
Rice was largely grown and eaten over a wide. extent of India, yet the vast preponderance of cases of beri-beri occurred in a very limited area of the North-East Coast -Division of the Madras Presidency where the malady was endemic. Of 565 cases of beri-beri which occurred in the Indian Army between the years 1900 to 1914, no less than 492 were in men recruited from Madras. Long residence in an endemic locality seemed to impart some stigma to the individual which rendered him liable to the disease.
With reference to the influence of deficient dietaries on muscle, to which Professor Mellanby had referred, he emphasized the importance of such changes in the musculature of the gastro-intestinal tract and attributed the great prevalence of gastro-intestinal disease to faulty food, which also predisposed to infection, and was probably an influence in promoting the occurrence of new growth. In the last connexion, he had observed in pigeons that diets deficient in vitamin B and ill-balanced in other respects, favoured the occurrence of epithelioma contagiosum, that is to say, favoured the operation of an invisible virus which possessed the specific property of causing new growth of epithelial tissue.
Mr. W. HAMILTON KIRK alluded to the question of the internal secretions in connexion with the aetiology of rickets. He said that in view of the fact that one puppy only, in a litter, might be found suffering from rickets, though all were fed and exercisea in precisely the same way, it seemed that the cause must be sought in the individual, and less importance attached to external influences. He thought such a fact rather upset the "toxicity-of-foodstuffs" theory. Some foods might in fact have a disease-producing tendency, but where many animals received the same diet and only one developed the condition, how were we to reconcile the two facts? Was it not feasible that a deficiency in one or other of the hormones might be the factor which prevented the body from properly utilizing or assimilating the essential elements of its food? Some of these elements were the various salts, such as lime, and whilst there might be a deficiency of lime salts in the bones, there was often a concurrent abundance of lime in the body-as evidenced by the amount excreted. Was it not a question of inability to assimilate the lime? It was well known that some of the ductless glands were intimately concerned with bony growth, the pituitary and thymus for instance; and whilst most speakers had agreed that the aetiology of rickets was as yet unknown, it seemed in his (Mr. Kirk's) opinion that further investigation of this field might result in considerable enlightenment.
So far as dogs were concerned (speaking from the practitioner's point of view) such foods as rye, oats, and wheat were never fed to dogs. They were essentially carnivorous, and, after weaning, were reared mostly on meat. The toxic product from these cereals, then, would again be ruled out as a cause of rickets occurring in every-day canine practice. Rickets might be induced through their agency in the laboratory, but what of private practice ? Cod-
